539 % BOE Bt e — e A
2012 4 12 A CHINESE JOURNAL OF LASERS i

R E 8 5 R 5ok A O v Ak il 5 CO,
R VS RS 5L 4535 M

gt AR 2ER KIF
(B LSO L SR SRS L 21500
R B2 TR 100049

WE W TR W R R 8 A A58 M T R 3R B A 25 40 Wl (IPDAD 0% 87 35 R 42 il i KR CO,
FELMREAG EE R RZ . A 40 T IR KR CO, REZR MR 1Y SE A R B RN CO, MR A T T35 7 3%, BES 43 M IR A 8Lt
ST R (On-line) 387 B 3 161 AS [ R A0 TR0 BE b B8 R 5 A9 358 25 X T R CO, AW BE SR BE 152 e . X T 45
R DA AR A A W Wi W e B 6361, 2250 em L IR IR A (Off-line) P 8l 6360. 99 em ', i BE A &€ 1 N
1 KB EAHE MR 102 LR SRR M2 0. 001 944 T . 25 & F B CO, AELRYR FE M &R 2258 0. 296 X
10°° kG B R R R CO, HERIR IR T B S HH4R .,

EKBRE  BIKCO, W B B AR 22 70 WO AR MO I8 T R iR 22

FES %S TNI58.98 XERFRIRED A doi: 10.3788/CJL201239.s214005

Effects of Atmosphere Temperature, Humidity and Pressure for a
Space-Borne Lidar Measuring Atmosphere CO, Concentrations
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Abstract The influences of atmospheric temperature, humidity and pressure uncertainties on space-borne
integrated path differential absorption (IPDA) lidar measuring atmospheric column-averaged CO. concentrations are
studied. The column-averaged CO, concentrations measurement principle and CO, absorption cross section calculation
method are presented. The influences of atmospheric temperature, humidity and pressure errors on retrieving CO,
concentrations around on-line CO, absorption line are analyzed and simulations are implemented. For optimal IPDA
lidar on-line and off-line wave number of 6361. 2250 cm ' and 6360. 99 cm ', the total column-averaged CO,
concentration measurement error is calculated to be 0.296 X 10 ° with temperature error of 1 K, humidity error of
10% and relative pressure error of 0.001. The result is important for retrieval of column-averaged CO, concentration
with high precision and lidar system parameters optimization.
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Table 1 Systematic errors induced by temperature,

humidity and pressure uncertainties

CO, column

Error source Uncertainty
density error /10°°
Temperature 1K 0.076
Humidity 10% 0.156
Pressure 0.001 0. 240
Total 0. 296
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